Comparative effects of some nitric oxide donors on cyclic GMP levels in rat cerebellar slices.
In the central nervous system, glutamate receptor activation and other stimuli can lead to the cellular production of nitric oxide (NO), an activator of the cyclic GMP-synthesising enzyme, soluble guanylate cyclase. Four 'nitrovasodilators' which yield NO were tested for their ability to elevate cGMP levels in rat cerebellar slices. Nitroprusside (NP), SIN-1, S-nitroso-N-penicillamine (SNAP) and hydroxylamine all caused very large (up to 300-fold) increments. Their threshold concentrations were between 1 and 30 microM. SNAP was the most potent (EC50 approximately 50 microM) followed by hydroxylamine (200 microM) and SIN-1 (1 mM), the latter compound having the highest efficacy. No maximal response to NP was evident at concentrations up to 10 mM. Slices could be challenged a second time with NP (300 microM) with no evidence of a change in sensitivity. The NO-donors are likely to be valuable for studying the functions of NO in brain tissue; however, the concentrations of NP, SNAP and SIN-1 required to elevate cGMP in the slices are orders of magnitude higher than those needed to stimulate guanylate cyclase activity in broken cell preparations, suggesting that rapid inactivation of NO takes place in the intact tissue.